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ibmA-mmi^stt. imx^Mzt^mtt-r 
T) ff)^ti^izm^ti?,mmizm-h2^ff)m 

I mm 3 ] fs*« 1 (cfcv , jj&AdBiisci^ 
mmt 1 ommKLii-cft 0 . * /i±ie«/j^{d^HH 

[00011 

m. mm. ^(ommm^m<ommmm 
mmmmimdm^mmmmzmthi><^x'h 
miz±mmxmix^^i'C''nmnzmM:ix\.^h 
m^j:mimmm<omnztmm^m^uiz 

mi. 

[0002] 

[m<m^} mmmizm-fi^mii. am^m 

mLx^^immnmrnrnwrMi izmmm 

[0003] --^s 't-mmt^'^^mii.. m^tix i 
oo^#o<^Bi5e*»*o> m^mmtfrni/^mhix 

X^fz, L*-L. ( a ) eiajfi^+tcSt+H z OTcOfg 
ffliSfiS^)- L*^* ^^rv \ ( b ) 'tM^k t'tomrmifZm 

t&isWim^\ ( c ) m 1 *fic7)*tfi^<oit^.as 

|E|SI*sR8A)n5, fcV^olSlS****. 
[0004] -E-<0flfic^±S^rfif*aiefc:-3V^TJi, 
iz^^l. 



»<ORF (Radio frequency)ft^<OHfn^'a;^A<0^i(l 

m.m\zmkLx^Lhts t^mwm^%t\^^t^z 
h)vm^'^ti:'>xi>wm^ti:\^, 

[00 05] affiHT2S. 

^«OiSffit:RltT(±, rj^^tge 2-2 6 6 0 

m^Wih . ^yrivA^m^mpfh ^ t fc a 

[0006] CiOilStli. R««<oi?-yr;P^(=tJlt 

s m^i^i Lz<^m&^znmh^fimyr 
T* 0 , 3. 5 MH x<Dn=m.ff)±w.nx<m9dm 5 0 

[0007] J: i.^<2i!S?^(i, m&m 

iu~f^7.y <iv^'}y-/Lfzi:i<nX'hh. $l{a«»K 

LT#tSi:, lfa!li^ll**;^#v>^i:C=5rl.. tit. 

[0008] ttiiz<nm.x\i. memif^mth^ 

LX'^hiXtzK^iitt^X . ^ffmr>^Wi\^r=7 

Mmrnxm^xcLtzmmmhtih^tiz^j: 

[0009] 
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[0010] 

[ 0 0 1 n Q 1 (i. *|gBJ(c<l: £iS^8[^BtllS^M 
jL—t, 2li«affi, Bfi'C'KM. 4{i««@S8. 5ii 

(t) T'lSi^)L.Tv^&'l:^siM3rKl^$fL. Rstjs«±b 

mmTs'CT4i^i')i^—$'iz^^ixniht.. T- 

[0 0 131 r'-^m!mU7XU. mtiztHih 
ce U6 is, );(?, ) 



nmi}'(^<D^^m.<^m.my (x; t) at^i.' 

+ AT) ceatT. -f-wracOfiHii^^iS (t + AT/ 
2) S-^KtiJL.. Wife**)**, AT#fa(C^iSU)t?Bgl$r» 

ajt&. ^miz. m=siznLx^<-t?>rzMz. m\ 
z/3 (t+AT/2) muL. ^f^izmm.^ 

it) 

( 2 - 1 ) m^mtni^immt 

mmX'h*). (a) »i:^Si|t<7)iI#y (x : 

(x; t+AT) S:^UTV>.&. tfc. □V-^'Ji 
[0014] m^By ( X ; t ) CSfLt , AT?^ 
y (x ; t) ty (x + 5, ; t +AT) {CMLT, ^ 

nuiSHk^i'fiffico;^**^ A(9 ( ff, ) j^fwse^Ltfct 

WfcttLtf. 2-PC0jSEJeia<0S^?:i:r>/tfc5OS^^ 
Ha (A6» (5, ) ; ff, ) »:5'iT4;t^.ixS. 
[00153 

[iai] 



£ I y (x+ ff, Jt+AT) - exp { j Aff ( ff, ) } y(x;t) I * 



{ I y (x+ tfx :t+AT) I » + I y(x:t) I » ) /2 



[00 161 iCf. x6R(i, fS«R£0ffiH<?)xt:B8 

) : *t ) «:ft/WctS5, 

5,:^'(t?S»y (x ; t + AT) ^:^m^itfiik^ 

f)-i>mh^j:^.\ Lf^i)i'?X-i:<0J^'7-iim^tifzib 
( 1 ) <^*jaJi. ^<020<?)«}g£OT%/'«V- 

[00 1 71 ^irfc, ia3tcE^^c0ffiO5. CM-rs 

exp { j A^( 5, ) ) = exp 
fc'44>*l&. C (5. ) tt<JC^-C4x.4>ilS. 

[00191 

C (ff. ) - E y* (x:t) 
X 6R 

[00201 *)t, (5, ) a. s^c (ff. ) 

[00211 



(1) 

L4 a . tamco ( b ) ji, «^<olRt:ffiffl<o« 

[0 0 1 8 1 *S 5. (citLT. ^ ( 1 ) ^fk'JsKtS 
A0 ($, ) i:lStib^fz>^iZ, a (A<9 (ff, ) ; 
5, ) A^ (5. ) X'm^UM^ki5<Cb 
CioT. a (A^ ) : 5. ) ^rft/ht-TSftja 
^:A5 (5, ) <i, 

( jzc ) ) (2) . . 

[l!21 

• y (x+ tf» :t+ AT) • • (3) 
[»31 



[00221 i:, 

[00231 

[»41 



(4) 
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[0024] ^»ajti. . ^nmmhixfc 

[0025] 
[«51 



[0027] 
[86] 

v{t+AT/2) 

[0 0 28] Sr»DStJ:->T^aiT^&. 

[0029] 

[»7] 



[00261 ]frfflV^*fc, 



V 



AT Afl 



(t + 



) =- c 



2<k>o AT 



(4) 



[00301 c:: TATiiJ-^)l':^jm^m. =2a 

(2-2) h7-y^y/<0S«S-ft: 

[0 0311 
[»81 

V (t + AT/2) 
[00321 tCAT^aJtSClfcCi-oT. i^ATC 

AT 



[00331 
[»91 

Cx (t +AT/2) 

[0 0 341 

[00 3 5 1 
[IfclOl 



Ax (t 



2 



) 



AT 



2 



) XAT 



(5) 



[00 361 Zff^SA 

[0037] 

[Sell] 

a'x {t+AT/'2> 



X <t +AT) =s (t) +Ax (t 



[00381 ^mmmtizmmmKomx 

[0039] 

[18:121 

AT 



2 



) 



<6} 



[00401 c:fL*<. h7«y^y/4)l81fx (t) b^j: 
iSSsW.O Im/s, AT=250//s<?)i:*, 

fi[(g«2. 5 jurats'?. 114 «0 (A) tCS^$tlSta!5|W 

( B ) iz^^tii, a t Srm-r 5 C 1 1 J: 0 
[004 1 3 I24<0 (A) t5^-ffie*WPLL 

izmrs<^mt 04 «o ( B ) t:*t*5iB«(o^aT'«, 

jffls^iTtJO. (b) s#^gt'-Ji.(7)#^^ti-,•C'C^^^s^ 

illlSaJ:^ l~2ini<0^m<05IHMtttS:*l&C: t *«T 



t. (c) 'tIilfto4'T*^>i9)Si$fflt'lS^*<fl^.ii, 
[0042] 

m. ■ mm<Dm^. ^(^umzm-rh^Mm^j:^wimm 
^<$ii\^mi:mm:*--?ii^mmzmp 

i^m, m^mk^j:'t-'m^'b'^m^^zmhh^ 
[00431 tfztE't-mis^mmi. 't^mm&eom 



(5) 



[0 0 44]^ hie. mffi^mimmttiii. wim 

IlllfS5re«l-r5E*iftfi0e«BiSl^ia$:SLai1-|. 
[0045] tJe-^T. *^BH«^>A*?*StC^%LT^it 

( 3- 1 ) 'll^7*-^'Wtt8(fc't!aaB6«0'7^n^:» 
*r 

3A<O2 0ftmi?!t*t. 

mmu. &i>mimmimux^mi(mff)is\>m 
mi:iEmizim-fizbm<mttix\>^i, *f8&T 

( 0 0 4 6 ] 2 3^tt'C»J5H£jii«COth»COB 
( RV ) ffjAj;^. ^lE ( L V ) fflB^W-iSOje^jftBtS 

[0047]*^. *lhaii^;^xAT1#^>n;t't<S*ll 
g<0*^(B!lA^fct^i|B^<OSR«?^v, (t) . V 

B ( t ) . 'ii^mHs 'i:>wai:07i:08tc^-r. #0ic 
fc^^T. lSW«t--A^i^l:^S4'lififcla^3:alrc*&. 

0 7 (ifcV . ( a ) ttM^- b 9 -y ^ ^ /JS* 
[00481 
[»131 

^« (t) ix, (t) 

[0049] i&*jaT5^L)t fc<0. ( b ) fitHB. 
( c ) ii'L'-^m. ( d ) , ( e ) »*C«4'iaotS«! 

[0050] 
[9tl4] 

Va (t) . Vb (t) 

[00 51] -e**. *fe ( f ) tt..«|lifi««A<03E 



[0052] 
[»15] 

hAB(t) 

[0053] 5r^-r. i;^w08-C'(i, ( a ) lit^. 

( b ) {i'L^^H. ( c ) . ( d ) iitm'^mmffy^mm 

[0054] 

[ai6i 

V. (t) . VB <t) 

[0055] ifUott, vDSHRjSfcS-cJoT 

mfiii5mimhxmtx\>^?>i}<. mim.m^ 

[00 56] 09fci3V^T. SiSJIi20ftl?ttjES;#3 

^m^m.tix$^Lti{»nx\ ^m^im.mm'^n 

gAiltft'hffl<0KH^^5L.TV^S. 1 0 0 H z it'li 

taffwsttJtp'j) s ^ ^: mmMM.mzm&^tix 
[ 0 0 5 7 ] El 1 ox\i. imifi<mmMM3K<n>iM. 

V)\^^m-f. ( a ) {i3 2a^tt r, 
fEt:fS2^rflflW*>0. (b) J± (a) tl^tB* 
(8ja^) -C (a) J:0 3^r^fr<^tO, (c)li2 3 
^^(5^6^), (.d){i2 5^tt(6IWi-)cOjS 

[0058] m9<.ZmtlEm\i3kbhi.z. miM 

h. -tixt^WL. 01 0£7)m#T-Ji, 0(d) <^mWi 

T#tWH z ^T'(7)«^0/N'7-*%~+d B^'Lt 
v^S. L(onv-V)WMi. mm!i&<rMT\,znmh 
mb^thtlh. 

( 3 - 2 ) 'C>iSOJ?;?K^aWk<^«li:'t«S«i6<05 

Cin-?-. 04", ( a ) ki-t-nm. ( b ) <S/i:»^f0, 
( c > {iM=e-H0, ( d ) «SM*-HEfc+PiScO{i 

tJO. 7 5 mmlSIPSO Yy-y^ y^^^^ 
[0059] 
[»17] 

»i (t) . i = il. 2. • • 131 
[00 60] Srataitt^O. ( e ) y^y^TPl 



(6) 
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m 

[0061] 

Xi (t) . 

[0062] ±.<omm^ikm 

[00631 
[S5:i91 

(t) , 

(0064] (f ) t±#Daffl!IOh5 7^y/llg* 

[0065] 

[»2 0] 

X, (t) 

[00 66] tai^ithZbKiXr.XMaiLt:, *SI 

[0067] 
[jBc2 1] 

Xi (t) -X. (t) . i = il. 2. • . •. 13) 
[00683 2r?x-r. ( g) « ( d) <0b5'y^>^^te 

[0069] 
[ft22l 

I T».| ( t) - Vi ( t) I 

[0070] ff)iz^^VW^^lX\'^t. Ciff>Xo 

iz^ it:'C''m^mm.cnmi^'C^m<7)m^(7)^it(otfmi&sk 

V^T. ( a ) {i'C,^^, ( b ) li/C^WEI. ( c ) JiMt 

(d) (±#b7-y^y^^ttMJ 
[0071] 
[a231 

5. (t) 

[00 721 ±oaa»3aflSR» 

[0073] 
[»241 

vs (t) . 

[00741 ( € ) ll#C'Sfi8£^h7-y#y^^ 

[0075] 

(SC25] 

X, (t> 

[0 0 76] t(omi:kllHzX',xniiiLtz. +IB 

[0077] 
[»261 

x» (t) -5, (t) > 

[0078] (f ) {ih^v^y^^te. iHWtKo 

[0079] 



[iac271 

1 V4.. (t) -Vi (t) I 

100 80] n±^^-cm^ittmskx'if>i. 
(3 - 3 ) mmz:b wsttii^Ji^^i'^-ws 
fli 

01 >t^m'¥mf^<6'm<^mmmmi\m 

miX\<->h. ( a ) ii>t^=m. ( b ) <i'C>^. 
(c) <i01 1<0 (d) «7)«-h5-y^y/l)ll» 
[0081] 
[»28J . 

xi (t) . I - (1, 3. S. 7, 9. 1 1) 

100 82] ±ff)mimmm 

[0083] 
[18291 

V, (t) 

[0084] t-*)*. Z}lh<0Y-y-y^y^^imm.5 

[00851 
[8301 

Vi (t> (t) 

[00861 ^ktin. mm^^s^<^mm¥^i 
^'(^^(Dmm^zmi^hiwmkmf^it^x^)^ 

df-C*ffi5-rs*»A>, Z<Dm^^-iU^~l,zi:r,X^ 

wtmizsm^mmi,. mi4izm-xoiz. mm 
m^tix\^tzmx *) i>mmmm& z t im^x- 

mm±.2Ai>zt3i,im<m'i^^^^i . vj ^s.^ 
Uct<oT'*>s. ^hiz^ zti(><r>vi (t) . V 

•fkh (t) ij^St^, 

[00871 mi sizjp-moiz. mm&<om 
7i.vmcM ( t ) mwfix%. jiiiSi-Tfi-aiJutrtffi 
ffip ( t ) -km-^hwi. mmmmi^m'&. 
m.r o»a5*«ri8Tj>«.. -sKd (t) , muh 

[00881 

[ia3ii 



(7) 
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Ah 



(7) 



P(t) 



(8) 



[0089] zrm. mkff)Eebiim^i. ffu^ift 

i,±Vim^XX'Ai>i)K ffl« 1 0-2 OmH g<nm 
[00 901 -f-ClTiCirii. ]liSlfeS:fflV>T^^«»W 

i,z^mx't^i>''bvmc7)wmm^:^'<^ himm-6z 

E, =3990(1+ - 



.« -I- 



(r + h)' 



(r)mxiEmwimmsimmi<zmx'^ 
Sr^t-cv^s. ziui. mmx^. ansrt 

[0091 1 nmm'mm^comi 

gSrrtSr [m] . tE't^mh [m] <^tt^tfi 

!^Lt:-&'mmm^E, c p a ] t , S'C^^rtKo 
i^f J t icfc Its E:^] P ( t ) [ p a ] (J, 

[00921 
[»3 21 

■) a+ceV f ) 



[00 9 3] ::sIT\ V{i5£/C.NS[*)JSom V, lit 

[Pa] Xhi. tt:. a. ffiidp (t)/ 
dV*{ap ( t) +y3t^§*l«fc#iOfiygCT'J50. 
gliWt-aJia V= 1 n ( P ( t ) /57. 3 2 ) 

E=8.7X10' r2 f (t) « 

wCit', f (t) {i:^'t^molIlode2^oiI^r^gi!IS[ [h 

z] f*l>. ioT, t'C^^rtSr, :£<C<SaJ»h, 11 

^mmf ( t ) mtii>titni. 5« ( 9 ) (oi'C'^'t^ 

l»^?E, i:5ii(10)w5iS1tjiE*5^Lv^i:ffiigUfc3e 
$■» < 1 1 J: 0 , t'll^Sl*)K<0Elj P ( t ) ^rSajT 

[00951 EFgaBllB:^^<^:rci6t?)j;^AC^ h;U)gff 
^MttzfeJtSt'D^i^iSp (t) ^it^SISt^ 

izMMT^i, B^iilKOjgimf ( t) (7)Rl^ 

ffii&f6^S!<:46CJi. 'tm^ffi'mms ( t ) 

[00 961 >I<OJ:o^f':'x-7'W'/hS:^$-ffll»^/i'i:> 

ims-mm^^ui. ( i ) t4:>a<^e2ijm^ 



p(t) 



(9) 



[0094] -n. m^u^^m. A^^hn. S/t'S 
mmMb'mi. &^miiLx\>\it^(r»tim^ 

(10) 

m^mmmim^izmLin'yxuh^j:t'(Dm^^z 
x*)-Hf&MLxmmi<om!SLf (t) s-gnsfs 

[00971 -f-iT, CCr«'i:^IIS±ffiWNSil<OiBode 
2 «0^«agtlEiI#t5Jf 2 0 H z tLh-C* & t ^ #« 

I. ^mitz:ti,zn(:,tirzJ<'7-x^'^hji'\r' 0 

(t. f) 1 2 *>'-?-coi5-«co*i$ltiJtw'i:t^jSdReBB 
2 0-8 0Hzfc*J»,^T«;*; (ffi:;*;) fc=5:*««a*. 

'C>sgMioinode 2 i.zmt&m^m^iim<omwif 

{t> ti?{€tTv%-&, 

[0 0 981 in vitromgii,zxh'MMmm<r)mm 

Wffl*'C<SBcoSi/|N«l!ls { t ) cOT-^'?rfflv^T. {£55 



(8) 



[00 99] 01 etCfcV^T. (a)<i'C>m (b) 

ii'tmrn. ( c ) ttm ■ ^sst^ffi IT' 0 ( t . 
f ) M ±tzmmm { f ( tj > > ^rnhx^^i 

ffip (t) . □v-?{i*^«t;:J;Ste5S*»llcfc»tl. 

[0100] 
[iR33] 

(p ( 1 1 ) ) 

[OlOllTftI). S*«>x-ru-yhkLT«iiio(lu 
lated Gaussian^g (t),Hanning Gauss i an (t),seco 
nd derivative of a Gaussian ij>ac(i) l^^ffiL, IFfiS 

[01021016(c) 'tmmi^ms {t){zn 
LutPn (t)(m=6) immLMViitzb^iomm-^ 

m^^lT- 0 (t. f ) I 2 t. R&cfcOlSms 
fr***?* 5 m s laiacrt C ? 5 m s ilhtz^X^i^im 
mm {f (ti ) ) ( i = l, 2. • • • . 15) Sr 
i:ft016 (d) (i. ;<^T—f/^^:fflV^T 
iBJ^U:^:fe't«l*!ffi<OSSil!lg[p (t) fc, *#STft'i> 

[0 1 033 
[SC34] 

(9 (ti ) } (i = 1. 2, • • 15) 
[0 104] ^^LTV^fe. Ztl(3(0l&m^f>. 
jr — yi^./ UTmodulatedGaussian^frii (t) S: 

{f (ts ) ) <04'X-St>N-'7-*«:^#<'5rSB#l?Jt 

[01053 
[»3 5J 

P ( t ai.x ) 

[0106] Ol&(0T%«Ap„, tSSPMI^o... 5- 
't>l^l 6j«)-fcMLT*«6/^item«:01 7t*t. C 
^lJ:0, Ap.„ i:£J,„ {ifcttammHgjaTt^^® 



i. 

[02] Rim«0«l«89g<O*T/l/«:*-ra^jra-C* 

[03] B^milO^fl:<0»^^S^-r./57T'*6. 
[04 ] t^j|^<7)PLL{cS-:J<^ftfc*?|Bfl<7)^^fttcJ: 

S. 

[05 ] fi!*{OPLLfcS-:J<#J£t*36BB<0^ffiTW 

[061 it-msMffiQ^-Y^ffimm^im-iwmx' 

[07] 

fl50T*)S. 

[081 ^^u^m.<r)'msm:mmm^^imn 
i^smsx'hh, 

[091 iEm#^'D^4)i@M<o£sm/jNiin^)ajs% 

[01 0 1 'i:«iS9£it#£0'(i>^4'ie^£S(a!i»/j>fia9)<o 
jssisj^k A'v-x^^' Y)wm.fmx-hh. 
[0111 'Q^M*iaM<o^»f'i:'S5<o*;^<^-(k<ottaBg 
m^srrjft3e0Tj)S. 

[0121 'm.^mmmmmn.MmM\m 

^^^^t^-mmmx'hh. 

[013 3 vC^M* llfif*IO't#coa»agfe)^«Ofi« 
**^t»EJB0t-*)S. 

[014 3 MiS'immmm±2j^Tm\i\^ixtm.'V' 
[0151 'ffKtssc7M:«-««f'cco^^^tf)a!is 

[016] 'llq^ff«l^li«rS<ti4BJ0t-J) 6 . 

[0 1 7 1 wmm\sx'<r)9ckf^V'^M)izmh^^ 
2 : mm 

3 : mm ■ 

5 : msm^ 

6 : A/D^S 

7 : T-:^i»«r«iaa • 



(9) 
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[07] 



[0121 
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depth 
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(12) 
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